DOCOHENT HESOHE 



ED 086 479 



SE 016 425 



AUTHOR 
TITLE 

INSTITUTION 
PUB 'DATE 

note) 

edrs price 
descriptors 



Jones, Naomi 

Learning Activity Package, Chemistry I. LAP Numbers 

22, 23, 24, 25, 26, 27, and 28. 

Ninety Six High School, S. C« 

72 

74p. 

MF'-$0.65 HC-$3.29 

Behavioral Objectives; *Chemistry; *Curriculum; 
♦Individualized Instruction; *Instr actional 
Materials 5 Science Education; Secondary School 
Science; *Study Guides; Teacher Developed Materials; 
Units of Study (Subject Fields) 



ABSTRACT 

As a set 

for individualized instr 
system, matter, energy, 
physical states of matte 
acids, bases, and salts, 
material; a list of beha 
resources including text 
science activities, and 
student self- evaluation; 
references. A related ch 
25 will reproduce poorly 



of seven Lea 
uction in che 
atomic struct 
r , solutions 

Each unit co 
vioral object 
s, laboratory 
specified que 

suggestions 
emistry LAP s 
(CC) 



rning Activity Packages (LAPs) 
mistry, the units cover the unit 
ures, chemical formulas, 
and suspensions, ionization, 
ntains a rationale for the 
ives for the unit; a list of 

experiments, audiovisual aids, 
stions; a problem set foi: 
for advanced study; and 
et is SE 016 426. Pages iu LAP 



FILMED FROM BEST AVAILABLE COPY 




Rationale (The MP^S Purpose) 

In this learning activity package you will study various 
forms of matter3 its properties^, energy, and scienti.fjic laws^ 
Chemistry is studied because of its' importance to industry^ 
especially in the fields of Mstallurgy, Rubber, and NylOHo 
Man is continually tryir?g to prodxice new and better products* 
As a result many synthetic (man made) products are being 
pr^oduced by chemical processes^ A knowledge of chemistry is 
needed in many vocations and in the development of hobbies 
such as Photography and Painting. 

Later you will be studying atomic structure p chemical bond 
ing, and chemical equilibrium. The information you learn from 
this LAP is basic to these 'studies . 
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Sections t 

BEHAVIORAL OBJECTIVES 
Sec tion I» 

Ttiis section deals with terms pertaining to The Scienc e of 
Cheinis tryo 

Given the required resources you will (with 70 fo accuracy 
on the Lap Test): 

Goal I; Define the followi.ng: 
1« Cheristry'- 



2. Physics- 
3u Matter- 
l|o Mass- 

Density- 
Goal lis Write the formula for solving density. 

Goal III: Calculate the density when the majgs and volume 
are given. 

Goal IV: Name the basic units of mass, capacity, and length 
in the Metric System. 



Goal V: 



Compare the English and Metric System as to volume, 
length, and mass^ 



Goal VI: Draw the Celsius and Fahrenheit therinometers and 
Indicate the ex^^ct degrees of freezing and boil- 
ing points on eacha 
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Section I 



Self Evaluation 

(Goal I ) 1. ehemistry is a science tUat deals with (a) energy 

(b) natural relationships about us (c) living 
things and their structure (d) structure and 
composition of matter. * ^ 

(Goal I ) 2. Physics is a science dealing Kith (a) matter 

and energy (b) number systems (c) composition 
of materials and changes in composition (d) natural 
relationships about us. ^ 

(Goal I ) 3» Matter (a) can't occupy' space (b) has vjeight 

only (c) occupies space and has weight (d) 
occupies space only. 

(Goal I ) ij.. The mass of a body (a) remains unchanged 

(b) changes (c) doubles every 10 years. ____ 

(Goal I ) 5» The density is determined by (a) dividing 

the volume by the mass (b) multiplying the 
mass times the volume (c) dividing the mass 
by the volume (d) subtracting the mass from 
the volume . 



(Goal II ) 6. The density of lead is 11.3k (a) grams 
(Goal III) 

(b) grams per centimeter cubed (c) centi- 
meters (d) grains per centimeter. 

(Goal III) ?• The basic unit of length in the Metric 

System is the (a) meter (b) foot (c) kilo- 
gram (d) liter. 
(Goal IV ) 8. The basic unit of capacity in the Metric 
* System is the (a) centimeter (b) gram 

(c) liter (d) quart. 
k 



(Goal IV ) 9. The basic unit of mass in the Metric System 

is the (a) liter (b) grata (c) poand (d) meter 
(Goal V )'10* The meter is equal to (a) 36 inches (b) l\.0 

inches (c) 39.37 feet (d) 39.37 inches • 
(Goal V ) 11. One kilogram is equal to (a) 2o2 ounces 

^ (b) 2.5I4. ounces (c) 2,2 pounds (d) 2.5Z|. lbs« 

(Goal V ) 12. One inch is equal to (a) 2c56 centimeters 

(b) 2651+ centimeters (c) centimeters 

(d) 2.65 centimeters, 
(Goal VI ) 13* The boilii g point on the Celsius thermometer 

is (a) 98c6^ (b) 212^ (c) lOO' (d) 32^ . 
(Goal VI ) llj.. The freezing point on the Fahrenheit 

thermometer Is (a) 212 (b) O'' (c) lOO"^ 

(d) 32" • 



Resources 
A. Text 

Modern Chemistry ^ pp\ 1-7, 11-15. 
Concepts In Chemi stry j» p. 673 « 

B» Laboratory Experiments 

Kxperiment # 2, pages 127-128 « 

In Lab Manual^ Exercises and Experiments in Chemistry <i 

C. Problems and Qixestions 

Modern Chemistry , p «, 25 , No . 3 ^ Ij. , 5 • 
Modern Chemistry j p« 265 No» 16, 





Film Strip 



What is Chemistry? McGraw-Hill • 



Advanced Study 
Section I 



behavioral' objectives 

!• Convert a number to scientific notation. 
2.. Write any number in scientific notation. 
3. Multiply, add^ divide, or subtract numbers written in 
scientific notation. 

Activitioa 
1 . Tox b 

Modern Chemistr y, pp. 18-22. 

Gene ral Cheini stry Work book (Freeman ) pp. 2-6. 
2o Problems 

General Chemistry Workbook (Freeman) p. 13^ No. 1, No. 2. 



- See Teacher &r Progress Test. You" must be accurate 75 % on the 
Progress. Test. Consult the teacher. 
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Section II Matter and Its Changes 

Given the assigned activities you will (with 1$% accxiracy) 
on the LAP Test. 

Goal I Define orally or in writing the following properties of matter 

a. physica:! properties 

b. cheraical properties 

Goal II Identify a reaction as a physical or chemical charge 

Goal III Name and define the 2 types of mechanical energy and the tv/o 
types of chemical reactions 

Goal IV List 1| general forms of energy 

Goal V Name and define 5 agents used to bring about or control 
chemical reactions 
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Advanced Study 
Section II 

Write an essay of 500 words on the conservation of matter 
and energy • 

NOTE: You should check with your teacher Lefore writing the 
essay. The essay must follow ohe accepted format for 
science papers • 

See teacher* for Progress Test* 

You must be accurate 70 io on the Progress Test. If not consult 
the teacher* Proceed to Section II if you achieve 70 



Section II 



Resources 

A. Text 

M odern Gheraistry ^ pp* 

Modern Cheinistry FundL-inen tal Concepts (Geffner) pp.3''h' 
Concepts in Chemistry (Greenstone, Sutman, and Hollingsworth, 
p* 9 - 

5v Laboratory Sxperi.men ts 

iilxercis e^ an d Experi men t s in Cherfiistry > Experiment #11, 

r:.. 131 V 
Cp Questions 

Kod em Chemi s t r ;f , p *25, Ko • j , kv 5* 

D» PiliTistrip 

"iiinergy of Reactions" IO808 EB 

E • Loop . 

Heat fee ts -Chemical and Phase Change Compared 
Parts I and II r^9b-2lS2 b 



I 
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Self -Evaluation Section II 



Goal 



1. Select the letter of the correct answer 
(I)(III) 1. Choose the example that is not a physical property 

(a) density (b) -.olor (c) oxidizing ability (d) melting 
and boiling points 

2. oelect the example that is a chemical property 

(a) ability to burn ( b ) 'hardness (c) crystalline or 
ainorphouri (d) raelting point - 

3o The 2 forias of inechanical energy are 

(a) electrical and chGinical (b) chemical and potential 
(c) radiant and potential (d) kinetic and potential 

b^a Select th<ii item that is not an example of potential energy 
(a) water behind a dam (b) a lump of coal (c) football 
at rest (d) log that is burning 
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{II) lie Indioa-ce whether each involves a physical or chemical change 

(a) ^ sugar dissolving 

(b) ice melting 

(o) a knife rusting ^ 

(d) leaves changing color ^ 

III. Define 

a. endothermic ^^^^^^^^^^^^^^^^^^^^^.^^ ^ [ 

b . exothermic . ' 



c . kinetic energy 
d* potential energ^f^ 
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(IV) IV. List 3 forM of energy other than mechanical energy 

a . — ^ 

b . • 



(V) V. Electric ai:d light energy are agents that bring "about or 

control chemical changes • Name 3 other agents • 



c . 
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RATIONALE (THE LAP»S PURPOSE) 

/ 

Have you ever thought about hov/ difficult it ia 
to unlock the nysteries of the earth? A cube of sugar 
dissolves in water, but a piece of sodium reacts violently 
with water. Yet sodluia and sugar are made up of similar 
atoms • ' 

In this learning activity package you will bring to- 
gether the history and experimental evidence that was 
responsible for the development of Dalton^s Atomic Theory*. 
Dalton^s theory left these important questions unanawex^edc 
If atoras were hard invisible particles, how could atoms 
of different elements combine to form compounds? Why did 
some elements combine readily and others not as readily? 
You will also consider the arrangement of electrons within 
atoxas, the make-up and distribution of electron shells, 
and the different methods of representing atomic structure. 

In order to proceed through a course in basic chemistry 
there must be a basis for explaining physical and chemical 
changes. All changes involve interaction of atoms which 
necessitates an acceptable model for the atom. 
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BEHAVIORAL OBJECTIVES 

Section I ^ 

After completing the suggested activities you will ho able to 
(with 70^ accuracy on the LAP Test) 

Goal I. 

1 • State hov; the early Greek scholars defined matte:«?'e 
2o List the contributions of the Alchemists 
3« Write Bohr's definition of an atom 

GoaX II • Define 

1 « atoms 
2o Isotope 
3 c a t omi. c nuin b e r 
Mass number 
5o Avogadro number 

7 a t. oml c raas s 

Goal III. 

•Jal::;ulat6 the zu:u^'bor of GJ^s-^*^" of atoms in one molo of^ an ele^^^a.ut*. 
Goal 

* List the 2 pr.rts of an atora 
2» List the kinds of particloo found In the pa??ts of e.n ato^n 
3u Compare the siz;e of the partiolec n an atomr, 



■ ACTIVITIES 

I. Textbooks 

'I 0 Moderr?. Chemistry (Holt) pp, 28-l|0 

2. Concepta ^ in Chemla trx_..(Harcourt ) pp., 2,35 25i> 29, 132 "133 

3« Chemiatry (Silver Burdette) pp. 68-80, 200-201 

li.. Pathwa3;3_Iri_Scj^nce_( Globe) pp. 72 p 1i|.9~l50 
""""(paperback ) 

5* Modern Chemistry Concept_3 (Geffner) pp. 32-53 

II, Films and fl'Jans trips : 
The, A toin EyogQ^te House 
A t cgril c_ En ergy Encyclopedia Britannica 
lL^^£i;0.1,.Tablo_ IlttGraw Hill Company 

lS2L%i:£iiIS„HSi.^^Il ° Atoms and Molecules Encyclopedia aritannlca 
III, Charte : 

Periodic table chart 



./ 
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SELF EVALUATION TEST 

Goal 1^ Greek scholars believort (1) matter ivas doBtructihlo (2) mttnx* 
could not be divided (3) mttor did not. exist (k) mattoj:» v\^n 
indestructible 

Goal 2. The theory that electrons rrxovo about the nuolou.8 of an atcn in 
orbits was given by (1 ) Dalton (2) Democrites (3^ ChadiricJ: 
{]|) Bohr 

^^^^ 3o IViaich of the following is not one of the four baaj.c ole]n)ontri 
■^^ identified by the early Greek scholars (1) firo (2) heat (3) aix^ 
uater 

Goal ^-^..^ part of the atom that is very small and dense is the 

'-^^ ) electron shells (2) nuclevis (3) energy levels ([[.) electron 



Goal 
IV 

Goal 
II 



Goal 
II 



Tho particle that has the smallest mass is the (1 ) proton 

(2) neutron (3) hydrogen nucleus (ij,) electron ^ 

A mole consists of the number of chemical units given by the 

( i ) atomic number (2) mass number (3) avogadro number Isotope 

number 



7» Isotopes of a give.n element have identical (1) inaas r\\H,iber 
(2)nuclear structure (3)atomic number atomic v/eights 



l9. 



The mass in grams of one mole of naturally occurring atoi^s of 

an element is called the element is called the elements (1) atomic 

weight (2) gram atomic vreight (3) atomic nurfiber (I}.) mass member 



Gnal9i. The smallest particle of an element that can exist either alone 
III or in combination with other particles of the same element is 

the ) electron (2) proton (3) neutron (J|) atom _____ 

Goal 

II 10, The atomic mass of an atom is its mass expressed relative to 

the mass of a standard atom which is assigned a x^elative mass 

of exactly 12. This standard is the most common isotope of 

(1) hydrogen (2) oxygen (3) carbon (Ij.) helium ^ 

Goal 

III 11 • The number of moles of atoms in 6.078 grams of magnesiiam (atomic 

weight 2J|.312) is (1) 1.0 (2) 0^500 (3) 0^250 ik) 1^.00 

Goall2. The Avogadro number of particles is ( 1 ) 90 .3 x 1 CT (2) 6.02 x 10' 
II (3) 70-2 x'lO'^di) l+.oi X 1023 __ 
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ADVANCED STUDY 



1 • Why was carbon 12 developed as a new stscndard for relative atomic 
weights . 

2ft If 1 gram-atom of lithuim weighs 609I4. grams, calculate the 
approximate weight of a single lithuim atom* 

3^ Make a chart of 7 Isotopes giving; the atomic numbers j, mass n\m^ 
bor, and composition of nu(5laus« (nimbor of protons and neutrons) 



•Ji-Soo the teachei* for your Progress Teste 



SnOTION II 

BEHAVIORAL OBJECTIVES 

Aftar oorjiplotins the suggested aotlvitlen you will bo ablo to 
(with 70% aooripacy on tho LAP toat) 

Goal !• List the 4 Quantum nurabora 

Goal II. Define the following s 

1 » ootot 

2 4 Tho ij. Quantum numbers listed in Goal I 

Goal III« Write the principal Quantum number^ energy lovely or sholl 
for a given element* 

Goal IV* List the maxiimim number of electrons that can be fovmd 
in each energy level. 

Goal V. Name the letter designations for the secondary Quanta Number 

Goal VI. Illustrate the orbital notation for all of the first 20 
elements in the Periodic Table. 

Goal VII. Wii'ite the Electron Configuration for all of the first 20 
elements in tho Periodic Table. 

Goal VIII. Draw tho Electron Dot diagram for all of the first 20 
elements in the Periodic Table. 



ACTIVITIES SF4CTIOH II 

lo Textbooks 

1 • Modern Chemistry (Holt) pp. 54-57 

Z. Conce pts In_ Chemistry (Harcourt) pp. if2-]i.6, [i.fl«5l 5 55-^5^ 

3. Fundamental Cancepts of Modern Chemistry (Geffnor) pp. 3f^5" i 

Atomic Units (Merrill) 
5- Chemical Systems (CBA) pp. 32-36 

II. Pamphlets 

1 o Inside the atom (General Electric) 
2. The World Within The Atom ( Westinghouse ) 
3* Frontiers of Nuclear Physics (American Publications) 
Atoms^ Crystals J, Molecules (American Publications) 

III, Filitis and Films trips'**" 

1 . Atomic Energy - Encyclopedia Brltannica 
2. The Atom - Eye Gate House Inc* 
^3* Atomic Structure And Chemistry - McGravi Hill 
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SELF EVALUATION TEST 



Section II 

'jj- 1 , A set of four quantumi numbers describes all of the follovrlng 

characteristics of an orbital except. (1) shape (2) position vrith 
respect to the nucleus (3) spatial orientation (k) dirooticn of 
spin (5) none of the above 

Ti The n-amber of possibilities for electron spin is (1)1 (2)2 (3) 3 

■^-ir. 3« The maximum number of possible electrons that can bo found in 

the 0 or 5th energy level is (1 ) 8 (2) I8 (3) 2 (k) 3? 
^Ui^K ' 
UJ k' The )iighe3t energy level for an atom of Potassium is (1 ) K or 1 
(2) L or 2 (3) M or 3 ik) N or k 

fjgai 

"■\ZIL ^' following electron conf igirration 1 5^25 2p3 is for s (1) noon 

(2) manganese (3) Lithium (ij.) Nitrogen 

-ypjXV^' The following electron dot diagram Ca s is for the element 
"'^^ "^^ (1) Potassivim (2) Carbon (3) Calciuju (k) Cadmiijm 

3r 7. Label the aubshells for energy level M or 3 (1) S (2) S,P (3) S,P,D 

ik) SjP 

"It 0. The Quantum number which indicates the average distance of the 

the electron from the nucleus of the atom is called (1 ) magnetic 
quantxam number (2) Principal quantum number (3) Secondary 
^ qiiantum number (ij.) Spin quantum number ^ 

TL ^' "^^^ name given to an outer shell contt-ining eight elect^roiis is 

(1) 3ub level (2) Octet (3) sub orbital- (k) quantum ' 

ITJIO, Electron orbital notations show (1) electrons in the outer shell 

(2) electrons in the first energy level (3J all electrons (I4.) last 
energy level 
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ADVANCED STUDY 



SECTION II 



1 • Why are there o.n3.y two elements in the firi^t rou of tho Popiodic 
Table and eight elements in the second rovi? 

2o A» Make a chart of Electron Notations for 

1 ^ Lithium 

2o Neon 

\ 3 • Potassiiim 

[(.o Krypton 

5. Nickel 

6. Copper ^ 
7- Bromine 

8. Silver 

9o Tin 

10* Antimony 

11 . Bariiom 

12 o Le?^.d 

13 • Bismuth 
11}. a Tungsten 



In the chart show 

1 Symbol 

2o Atomic number 

3o Num.ber of Electrons 



in Sublevels 



-it- See the teacher for your progress test. If you score 70^ or 
above go on to the LAP test. If not see the teacher • If yow score 
70% or abova on the LAP test proceed to next LAP. 
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!• Rationale ( reason why) 

You have completed your study on atomic structure shovring 
how reactions occur between atoms. Now, you will learn to 
write a shorthand- raethod used by chemists for . describing sub- 
staTices and the changes they under^^o. 

Consider this statement **Two morecules of a gas contain- 
ing two atoms of carbon and two atoms of hydrogen in each 
molecule will rea,ct /xith five molecules of a gas containing . 
two atoms of oxygen In each molecule to produce four molecules 
of a gas containing tvro atoms of oxygen and one carbon atom 
in each molecule'^ This is extremely wordy. This could be 
shown by writing: 

In this LAP you will be writing symbols, formu]i.as, 
equations and balancing equations which will be ben-eficial 
in studying all the LAPs that follow in Chemistry. 
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Chemical Fonaulas and i^iqua-f/jcns 

Section I Chenical competition and chemical bonds 

I. Define: 

valence valence electronsr 

radical chemical form^ila 

molecular forraula empirical formula 

molecular weight chemical bond 

oxidation reduction 

electronegativity formula weight 

II. Write the formula or symbol for common ions and give the 
valences of e^ch,^ 

III. Define binary compounds and be able to name any compounds 
when the formulas ai.^e given. 

IV. Find the formula weight of any compound specified. 
V. Find the percentage composition of any compound. 

VI. Define mole and give the number of moles in any given 

compound or detormine the mass. 

VII. Determine the Empirical formula df a compound from the 
percentage composition of the compound. 

VIII. Apply the rules of oxidation numbers and explain in writing 
how elements may have several oxidation niMibers . 
IX. Write 5 values of electronegativities and show the re- 
lationship between electronegativity difference and ionic 
character . 

X» Define ionic and covalent bonding- giving the conditions 
iinder which these bonds are produced. Select from a 15.Gt 
examples of ionic and covalent banding. 



XI. 



Define multiple covalent bonds aind predict the number of 
covalant bonds between atoms in examples. 



XII • Write equations showing the energy change in ionic bonding • 
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RESOURCES 

!• Books 

!• Chemistry by Smoot, Price^, Barrett pp. 52-72 
-;^ 2. Modern Chemistr y Kelt. Rinehart, Gostka pp. 79-113 
3. Concepts In Chemistry Sutman, Harris pp. 115-121 
Gener al Ch emistry Wo rkbook , Pierce and Smith 
PP- 77-79 ' 

5« S olving Probl e ms In Chemist ry by Himes pp. 66-70 
II. E:xperiments - None 

Special Instructions 
III. A* Witii the completion of this entire ]1*AP do exercise 3 

and in Bxeroises and Experiments In Chemistry pp. 7*10^ 

B. Write out the answers and hand in questions 16, 18^ 
19 > 20 page 50 in Modern Chemistry by Holt, Rinehart 
and V/ ins ton a 

C. Write out and hand in the answers to questions 11, 12, 
19 PP* 62 in Modern Chemis fcry by Holt, Rinehart and 
Winston* 

IV. Transparencies 

Eyegate No. 540 - 003-29 

Eyegate No. 5^0 - 003-^11 

V. Charts 

Atomic Oi'bital Chart 
Periodic Chart 



Advanced Study 

I. Balance each of the following equations 

1. Fe CI + Nil OH- > Fe(Q!l) + NH Cl 

3 k 3 1+ 

2. Cu^S + HNQ^- — ^ CU (N02)2 + CuSO^ + NO^ + E^O 

3. CH, + > CO + HO 

k ^ 2 2 

U. Ce(IO^)^ + ^2^3% ^ ^'2 ^^2%^3 * ^2 * °°2 * 

5. MnCl + Br * + NH, OH V MnO + NH, 01+ NH, Br + H.O 

22'+ ^ 2 1+ U 2 

Find out how light affects the emulsion on a photographic 
film. V/hat chemical reactions are involved in the develop- 
ing of the film? 

A. Find out what is meant by "flash point" 

B. IVhat kind of reaction is a metathesis reaction T 

C. Why are some foods and beverages stored in brown bot- 
tles? 



II. 



III. 



Self ^Evaluation 33ction 1 LAP Zk 

Goal I Pill in the blanks 

1. The formula representing the simplest whole number 

rai^io' of ato.713 of the constituent elements in a 

c ompourid i s 

?, ^ A, formula usir.g chemical symbols to represent the 

composition of a compound —^.^^.^^.^^^ 
3 . A cheraical formula denoting the constituent elements 

and the nurnbex^ of atoms of each 

l4.« Any chemical reaction which involves the loss of 

one or more electrons by an ato m 



5» Any chemical x^eaction v;hich involves the gain of 

one or more electrons . ^ 

6. The formula weight of a molecular substance 



7. TTje sum of the atomic weights of all the atoms 

present in a chemical formula 

8„ One of the electrons in an incomplete outer shell 
of an atom, ^ 

9» The property of an atom of attracting the shared 

electrons forming a bond between it and another atom. 



10. A charged group of covclently bonded atoms. 



Goal II Complete 

Name Formula Valence 

1 • Carbonate 



Q 2. Peroxide 

ERIC 



3 . Mercury (IT ) 

Hydrogen Sulfate 

5. Ciiromate 

6 . Bar ium . ' 
7 • Ammoniuiri 

8. Silver 

9 . Chromium ' * 
10.' Sulfide 

Goal III Supply the name of each compound 



. 1. CCl, 

h 

3. Su CI 

3 

Ij.. Ph(3\-0^)2" 

Na (PO, ) 
■ 3 • ' ^. 
6 . KH, NO^ 

k 3 . 

. 7. AgG2H302 

8. Cu- 3 

.2 

9. FeO 
10. CO 



Goal IV. The formula weights of the following are 



1. K SO 

<^ h ■ 

2. Ba(OH) • 8H 0 

2 



2 



3. Ca(OK) 

1].. Fe 0 

• 23 

5. Na CO • lOHoO 
^23 2 

6. 2C H 0 

12 <;^2 1 T 
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Goal V 

1. Deterraine the percentage composition of iron j.n 

Fe 0 . \ ' 

2 3 

A. The formula weipht of Pe 0 is 

2 3 

B. The percent of iron in Pe 0 is 

^ 3 

2. Deterraine the percentage of oxygen in CO^ 

♦A. The formula weight ir ^ 



The percent of O^is 



3. Determine the percentare composition of Ca^(PO, ) 

3 4 ; 

A. The formula weiglit of Ca (PO, ) is 

3 Ij. 2 ' 



B. The percent of calcium is 

C. The percent of oxygen is 

Goal VI. Select the letter of the correct answer 

1. Two moles of hydrogen molecules has a mass of 

(a) 1 gram (b) 2 grams (c) 8 grams (d) 1| grams^ 



2. The number of moles of .o odium chloride represented 
by 117 g» of this compound is 

(a) 1 (b) 2 (c) 3 (d) k 

3. The number of moles of hydrogen atoms in O.50 moJ.e 
of natural hydrogen gas is 

(a) 1.0 (b) 0.25 (c) 0.50 (d) 2.0 

i|, li,00 g. of CaCC^Ii^O^)^ is equal to how many moles 

of Ca (C II 0 ) 
2322 

(a) if moles (b) 2.53 moles (c) 2.35 moles 

(d) 14.5 moles ' 



Goal VII. 

1. '^Jhat is the empirical formula for a compound 
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with composition of )• Fe and ^0 % 0 *i 

2 

(a) PeO (b) Fe 0^ (c) Fe 0, (d) Fe^O 

7 3 3 ii ^3 

2. What is the empirical formula for a compound 

that is 1*2.1,% hydrogen and 98*56 % Brom5.neo 

(a) HBr (h) H Br (c) H Br (d) HBr 

2 2 3 ™ 

3. A certain compound was found by analysis to be 

- 27. i}.8^ magnesium, 23*6 v;'.' phosphorus, \^%*S^% oxygen. 

It correct empirical formula is 

(a) Mg^CPOj^)^ (b) Mg^CPO^)^ (c) Mg (PO^) 

(d) Mg (PO, ) 

3 ^ 

Goal VIII Complete the blanks 
^~ 

1. The ^oxidation number &r each atom of a free element 



IS 



2. The oxidation number of metallic sodium is 



3. The oxidation number of the copper II ion is_ 
The usual oxidation nv-mber of oxygen is 



5. The sum of oxidation r/ambers of all atoms in 
calcium chloride is 



6# VJhat is the oxidation number of nitrogen in the 

nitrate ion ^ 

Goal IX. Complete the blanks 

1. The electronegativity difference for covalent 
bonds is - 



2. -The range electronegativity difference for ionic 
bonds is 



3. The more active metals have (higher, lower) 
electronegativities 
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!{.. The gases that aren't assigned electronegativities 

5. The;most electronegative element is ■ • 

6* The second most electronegative is 



Goal X Write in the blank whether the following are ionic 
or covalent 



1. MgO 

2. HF 



3. NO^' 

4. KI 

5. SO ' 

2 

B. 

1. In covalent bonding ions are_, 

2. In ionic bonding ions are 



Goal XI V/rite the niimber of bonds for each 

1. Na 30, . 

2 k 

% : . — — - 

2. _ - 

SiO^ — — 

6. P . 

Goal XII • ■ 

!• , Write the equation showing the ionization energy 

" of soditim 



2-. V/rite the equation showing the' electron affinity 
of chlorine-" 



erJc 



3 • Write the equation for the breaking up of magnesium. 



Section II Chemical Formulas and Equations LAP 21; 



Behavioral Objectives 

Goal I Write chemical formulas correctly by supplying the 
symbols and valences of each element present. 

Goal II V/rite chemical formulas for .:ompouinds that contain 

radicals, supplying the correct valences and subscripts 

Goal III State how some elements have variable valences and 
write compounds with variable valences and name the 
compound. . 

Goal 1*7 Determine the valence number of elements within a 
radical. 

Goal V Deterraine the use of coefficients in equations and 
the total number of atoms in compounds • 

Goal VI A. Balance any equation 

B. Define product, reactant and balanced equation* 



Self -Evaluation Section II Chemical Formulas and Equations 
Goal I 

lo Write the chemical forraulas for the following. 

a. sodium oxide 

b. calcium fluoride , 

c. potassiijm nitrite , 

• d. antimony trichlorido ' 

e . mercury II chloride 

f. Iron II oxide ; " " - 

g. cuprous sulfide 

h. sodium peroxide \ 

. i. diarsenid pentasulfide ■ 

. j. carbon monoxide 

Goal I . ^ 

2. Write the valence in the blank of the underlined 
element in each compound. 

a. MgClg ■ \ 

b. Ca F _________ 

c. Fe^ 0^ 

d. Mg 0 ' 

■ . ' ..;e.- Zn I^ ■■ ' ^ 

f. ^ CI ■. ■ 

• ■ . : ■ g . K Br . ■ ______ 

h, 0 ■ ' . 

■ , ' i. -K I •,• ' f 

■ ■■■■■ j.' Ga Br • ' ' . - 
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Goal lil 3a Name these compounds 

:l. nii,^ (no^) 

3. Fe (SO^) 

5- Hg ci^ 

6. Fe (OE), 



B. Give the valences of the following 

1. Iron XI 

2. Iron III 

3. Mercury H . 

Ij.. Chroraixam 

5. acetate 



Goal IV If A. Write the valence number of tihe following 

1. (ira:, ) 

k 



2. (co^) 

3. (PO]^) 

k' Cr 

5. HCO^ 

6. HSO^ 

7- C2H3O2 

B. VJhat i3 the valence of each underlined element 
in the radicals? 

... 



2. P 0 

h 

3. s 0^ 

5- Hp Cr 0 
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Goal V' Give the total numtier of atcma present in the following 

1. H C 0^ 

3 

2. C H 0^' 

2 3 2 

3. 2K SO, 

5. 2Na^ (SO ) . ■ 

6. Al^ ^^^3^3 ' 

Goal VI A. Balance the followirj equations 

1. .C + 0^ . • 



2. Gu + 0 — > Cu 0 " 

2 

3. Ka^ O2 + H,^} Ha (OK) = O2 

ij.. Ag NC + HCl Ag CI + H NO 

5. P + 0 . — > P 0 - 

- 2 14 10 

6. Ba Gl + H SO, -Hi- Ba SO, + HCL _____ 

2 2 1|. k 

7. Al (SO^J^ + Ca(0H)2 — Ca SO^ + Al (OH)^ 



8. Al + Fe CI. — >. Al^ CI + Fe 

3 d 3 



9. KCIO^—^ KGl +0^ ■ 

10. Ga (NO,) + NaCl— ^ CaC.l + Na (NO )_ 

3 2 2 3 

B. Name the products of the following reactions 

1. zinc + copper(il) Sulfate a. 

2. copper + chlorine b. 
3« calciun oxide + water a« ' 
4. phosphorus + oxygen a. 



$e hydrochloric acid + sodium hydroxide .a.— 



i i 

... i 



-^1 



i 



L 
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rtATIONALS: (reason why) 

"Our ex'oeriments are questions that v:e r-ut to n.'.^ture." 

- Niels Bohr 

You have just completed yuur study of chemical formulas and 
f^quations. In this TjAP you vjill be <':^.pp?iying this knowledge in 
studying the physical states of v^Vdttev vjhich involves the study 
of Gas Laws, molecular composition of gaaos and the general study 
of liquids .and solids. It is through the study of the properties 
of gases that v;e have gained the most useful explanations for the 
naturae of all forms of matter and especially so in the case of 
solutions and suspensions which you will study in your next LAP. 



1 



ERIC 



BEHAVIORAL OBJECTIVES ; 

After completing your prescribed co\xr^e oi :<\-A\6y^ unless othervjise 
specified, you will be able to demons tr'0.t.-<i^ your knowleage of tho 
following objective:^ in a ?X'0^^r^T.r.s end/cr Test. 

I. Discuss or^ally or in writing all of the follovring properties of 
gases ii. tsrms of molecular kinetics. {Kxn(M:ic Theory) 

1 * tempera tu.re 

i2. pre si^ are 

3 . c ompx'e s s i b i 1 ? by 

1| . diffusion 

"i I c Sol ve the I'ollo/jing: 

1. Uaia-.^ Boyle's Laws determine the nev: volume at a nevr pressure 

2* Using Charier:?* Lav:: determiv>e th.e ne'-: vol'ume at a nevr temper- 
ature . 

3^ Using H co'.dbinat ion of tl'iese lawfi : Given the tempera ture j, 
voli-uno and pressu'c^e, deteririina: 

a. The new volume when given the new temperature ^^nd pr-essure 
bo Tlie new pressure when given the nev/ volume a^d tem.perature 
c« The new temperature when given the new volume and pressure 

III. a* Dete.rmiae the pressure of a dry gas if it is collected over water 

in a eudiome ber tube in the Ir/ooi'-at or\' •> 

b. Determine the pressure of a gas coll •-r.'.'teo' over mercury. 

IV. a. Determine the density of any gas under sta^-^dard conditions. 

b. Determine the specific gravity of gases. 

c. Convert Celsius readings to Kel- in. 
V. a. Name the 6 crystalline systems, 

b. Make drawings of each of the 6 crystalline systems. 

c. Demonstrate that you understand ionic cry^stals, covalent crystals 
and metallic crystals by naming or selecbing examples of each. 

VI. Discuss orally or m v;riting: 

a. The stability of water 

b. Behavior with metals 



c. water of crystallization 

d. Behavior v/ith metallic oxides 



VII. a. Write the possible tyrjes of Tiolecules in H^O. 

b. Naine the 3 possible-; isoocpes involvoa in li^O* 

c . Name the 3 pes sibl e i on.^ found in .-/a her . 

RBFTERENCE3 : 

I. "Concepts in Chemistry", Harcourt-Brn ce ^ pp. lL|.6-l50 
II. "Modern Chemistry'', Holt, Rinehart, Vin:'-ton, pp^ 125--182 
III. "General Chemistry^', Selwood, pp. 57'-7'[ 
17. "Chenistry"^ Silver Bur.?!r.tt, rp. "i3^^-]39 
Films trips i 

Boyle ^3 Law - Jo* IO8 09 E3 
Charles^ Law - '^o. 108 10 E3 
Cassette : 

Vvaliensak G-7706 - Teraperature Conversion 
Activities : 

X. Complete Exercise 9> p^'^ge 3i* ii^ yoiir Laboratory Manual on 
"The Gas Laws 

II. Complete ~i;xercise 10, p.3ge 33* in your Laboratoi*y Manual on 
"Molecular Coraposition of Gasefs*" 

III. Hand in the follov;ing probleras in Group 3, page 157 > of your 
textbook - 29, 30, 31 and 32. 

IV. There are no experiraents . 



3elf-Ev^lu'. 



^. 1 (.va 



!• Select the letter or obe cr/rract 



GOAL 
I 



II. 



GOAL 
III 



XII. 



GOAL 
nil 



GOAL 
II 



IV. 



1. The expression "a cubic foot ox" air" 5 s unsatisfactory be- 
cause (a) air volume is negligible (b) :^ir h;iS 9, very low den- 
sity (c) gas volume Is der endr^nt on itj^ tempers turo and pressure 
(d) gas volixnes are bard to ^aoi ^-nre. 



2. Accordint;: to the Kinetic Thcow, 
teristics except (a) movln^-^ r? 
all available 3p:ice (c) dvffusji'.ip' -'-r 



::r»*^ :*rv^^ r *! V.';:ve tliese charac- 
In nvn.lo^i ieshlon (b) filling 



3» The temp' r.it^:i"'r of v 0;^? ifi an .1 p.oic:':tlor of rhe (a) ^xrerage 
3nergy ^*f trie f as -rol ncul'*^?^. {'0^. 
molecule! (c) vot;^l onevi*;y or i.t,o 
of space between the molerulos. 



\irr.^l onergi' of the p/ds 
..i: .Moi:;CTTles (d) Ij^rge volume 



The expression staauard temper-iture (3) the Celsius tempera- 
ture of rnell.in^ Icc (b) the Cel'jius tenrerature of boiling water 
(c) zero dtiy;^ee^ Kelvui (d) the :^<^*i */in tempi ratnre of stean. 



*rhe process of 3preadin£ out oTit-incously to fill a space uni- 
formly is cK'ir^.cfcet'i Stic of ga^e^ and is known as (a) condensa- 
tiOii (b) diftUULon (c) ev^poritlvn (.i) nonpolnrity. _ 



6. The low density of a ^as is dot^i^mined 
bombarding the walTr: of Ibo con r.^ti-^-.M" (b' 

moving apart (c) the particlei of the gas belnc far apart (d) the 
particles moving In betvoe ) other rarticles. 



bv (a) the gas particles 
3) the particles simply 




A eudiometer tube contains a gas sample collected over water. The 
!<ater level inside the tube is 20. k Mm. higher inside than outside. 
The pressure is 730 i^m, and the temperature is 22^0. The corrected 
pressure due to the difference in levels is (a) 709.6 >iai. (b) iSO.k 
Jte. (c) 755 Mm. (d) 728.5 M^* 



In an experiment 35 Ml* of hydrogen v;as collected in a eudiometer 
over mercury. The mercury level inside the eudiometer was I+O Vim. 
higher than that outside. The temperature was 25^0 and the baro- 
metric pressure was 7U0 Mm. Correct the volume of hydrogen. to 
3TP. (a) 29.5 HI. (b) 39.5 Ml. (c) 50.6 r.l. (d) l^BO Ml. 
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Self -Evaluation • Chemistry I - LAP 25 (con^t frora p. i^.) 

V. 1. What la the density of 3ulfiu^ d:oxidt^ ^»nder standard 
conditions? 

GOAL (a) •bl; grama per liter (b) Z'Al^ fry^m^ per liter 

IV 

(c) grema per liter (d) ?..V^ grams per liter 
23 

2. 6 X 30 molecules of 'i gas er^iiciii^ (a) one mole (b) a 
molar volume (c) 22.i; liters unier standard conditions 

(d) all of these 

3* Change the following tenp<ir/^ iri'er to th> iCftlv5n Scale, 
(a) 20^0 (b) c:rc 



VI. ?.* To fiiiri i:he specific gxrivit; of oxygen using air as a 
standard, divide the msjs of liter of o:cygen by 

(a) \ ih) 1.29 gram^Vliter (c) liters (d) 1,U3 

GOAL ^7r4 Tia/l j tor . . 

ly ^ 

2. One liter of qhs hns a mass cf 0/ffk grains. Calculate 
its apecific gravity, ult- ^taadarJ*- 

(a) 12 (b) .600 (c) .iO (d) .110 

VII. 1. The smallest portion of cryst.jl lattice which deter- 
mines the pattern of the lattice structure is the (a) mole- 
irOAL cule (b) cube (c) uniu ceil (d) ion 



V 



2. The crystal system In ■;*:lch Ih^rt 3 ?ixes are at right angles, 
but only the two lateral axes are equal is (a) cubic 

(b) tetragonal (c) trlclinlc (d) orthorhombic 

3. Crystals of common teble salt (N;jC1) are (a) isometric 
(b) octahedral (c) triclinic (d) orthorhombic 



l^. Generally speaking, compounds consisting of Groups I & II 
metals with Groups VI k VII nonmetals, are (a) ionic cry- 
stals (b) covalent cryatels (c) metallic crystals (d) mole- 
cular crystals 

Crystals that are hard, have high melting points, and are 
nonconductors are classified as (a) ionic crystals (b) mole- 
cular crystals (c) covalent crystals (d) metallic crystals 
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Self-Evaluation - Chemistry I « LAP 2^ (con^t from p. 

VIII • 1. As liquid water solidifies its (rt) volume decreases 
(b) mass increases (c) volume increases (d) density 

GOAL increases 

VI. 

2. In the water molecule, the angle betvjeen the tvro hy- 
drogen-oxygen bond is (a) 180^ (b) 10.^^ (c) 90^ (d) 60^ 

3- In liquid v:ater, the number of molecules usually ranges 
from (a) 2-3 (b) 3-6 (c) 3-4 (d) l|-8 

1|. Water reacts viith oxides of seveT?al non-rrietB.ls to form 
a(n) (a ) anliydri de (b) hyc^-rid/^-^ (c: ) solvation containing 
a ba^fr: (d) solution containin;T an Rc5d 

vVater of hydration is driven off from a crystal by 
(a) dissolving the crystal (b) heatinr the crystal 
s'vrongly (c) filtration (d) adding an acid 



6* Hydrated crystals contain (^■. ) anl'iydrons compounds (b) non- 
polar bonds ((0 hydrated ions (d) none of these 



IX. 1« V/hat t\%To particles are present in 'r/?ate:r' besides ordinary 
molecules ? 

ii. 

b. 



How many isotopes of hydi^ogcn are there? 
3. V/rite the formula for the h.ydronium ion» 
!}.• Give the formula for heavy water. 

5. Name the three possible ions found in v;ater« 

a. _ 

b. _ 
c. 
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Chemistry 1 - LAF 25 

Advanced St^^u dy; 

1. Moleculai^ weights of uK^^.eri ol^j av.- cf ^f•n foiind today by using 
a mass spectro^rHfh • mr;: >r- on Iv^v a srjec^-rometer works 

In this regards 

2» Find out wh.it tho I.-iv; of Hcoj: is 1 >a to '\'e it in energy 

calcuT ations • Mnke 9 written report. 

3. Look UP th:; live:? ot w» E» r> -gg and W. L. ' '^i^;^ »m -tc re- 
port on the processes they U;iod to floic?m\:ie cryat*^! sr^mjctures • 

Transistors work beciust; they cont'*in cry'^tal defects. Write a 
report on how trar.siri tova ;: )^ t , 

5» A. Make modi^la of each crysiiCil s-v^^teri, 

b. Collect crystalr: v:hich il'u. i.rv oo ^ >c':: i;y:?ten« 
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RATIONALE: (Reason Why) 

Is a window pane a liquid? Is a hard liimp 
of paraffin a solid? Such questions may seem to 
have easy answers but they really do not. A 
search for the answer comes^ through the forces 
acting between the atoms and molecules and in the 
scientific meaning of the words. Problems of so- 
lubility are problems in chemical equilibrium. 
After studying the previous Laps, you are able 
to confront the problems and arrive at complete 
and logical answers. This Lap will give you the 
proper background for your next study of Ioniza- 
tion. 



BEHAVIORAL OBJECTIVES : 

After completing the program of instruction, you will be 
able to: , 

I. Demonstrate your understanding of the following terms by 
writing definitions and giving examples of each. 

a. dissolve and melt 

b. miscible and immiscible 

c . dilute and concentrated 

d. solute and solvent 

e. adsorption and absorption 

f . molality and normality 

g. suspensions and saturated solutions 

II. Determine the influence of temperature and- pressure upon the 
solubility of: 

a. a gas in a liquid 

b. a solid in a liquid 

III. Distinguish between the following: 

a. true solutions and colloidal suspensions 

b. internal and external phases of colloidal solutions 

c. Brownian movement and the Tyndall effect 

IV. List nine possible types of solutions and give examples of each. 

V* A. Explain the term saturated solution in terms of solution 
equilibrium 

B. Explain the types of colloids and list reasons why colloidal 
suspensions don't settle upon standing 

VI. Dentonstrate the methods by which auspensoids may be prepared 
and precipitated 

VII. Compare emulsoids and suspensoids 
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RSSJOURCES 



I. Books: 

a. "Modern Chemistry" - by Holt, Rinehart and Winston 
pp. 183-201 
ppc 217-2^1 



b. "Concepts in Chemistry" - by Hare ourt and Brace 
pp. 180-200 



0. "Chemistry" - by Smoat, Barrett and Price 
pp. 307-311+ 



d. "General Chemistry - by Selwood 
pp. 202-219 



e. "Modern Chemistry, Fundamental Concepts" by Geffner 
pp. 162-182 
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SPECIAL ACTIVITIES 



^ir Experiments : 

"Exercises and Experiments" by Metcalfe, Williams, Caatka 

1. "Colloidal Suspensions" - Experiment 32 

(Complete all questions concerning colloidal suspensions 
on page 210 in your Lab Manual) 

2. "Adsorption" - Experiment 33 

pp. 211-212 

3^ "Solubility," "Rate of Solution," "Heat of Solution" 
Experiment 22 
pp. 175-178 

l^. "Solubility Curve" - Experiment 21 
pp. 179-180 

5. "Solution and Molecular Polarity" 
pp. 167-169 



^ Exercises : 

1. Exercise 15 
pp. 53-5i| 

2. Exercise 12 
pp. k3-k^ 



^/c Problems 1, 3, I). 

Pg* 201 in Modern Chemistry 



Cassettes or Film Loop - A. B. Dick 
Parts I and Parts II 

Heat Effects - Chemical and Phase Change compared 




ADVANCED STUDY 

I. Assume that you have a substance whose molecular weight 
is known. Describe an experiment that you could perform 
to show (a) that the compound produces ions in solution 
(b) the number of ions formed per molecule of the com- 
pound. 

II. a. In what respects does the dissolving of a solid in 
water resemble the melting of a solid? 
b. in what ways are the two processes different? 

III. a. Explain why dissolving many compounds in water involves 
both chemical and physical changes, 
b. Explain vjhether or not a chenical change occurs when 
carbon tetrachloride diss olves in Octane . 

IV. In absolutely pure v^ater, the water molecules are linked 
in groups by hydrogen bonding. Alcohol molecules are 
linked by hydrogen bonding. IVhat changes take place when 
alcohol dissolves in water? 
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SELF EVALUATION 

GOAL I. Select the letter of the correct answer. 

I • ' ^ 

1. The dissolving" inediura in a solution is the ♦ 

(a) solute (b) suspended phase (c) solvent ( d) precipitate 

2. Ethyl Alcohol and ether are . 

(a) immiscible (b)'''Conipletely soluble (c) completely misci- 
ble (d) slightly soluble in each other 

3* A solution in which the dissolved solute and the undissolved 

solute are in equilibrium is . 

(a) saturated (b) dilute (c) concentrated Td) miscible 

!|. Evaporation of a solvent from a solution of a solid in a 

liquid causes the solution to become • 

(a) more concentrated (b) more dilute [c) supersaturated 
(d) unsaturated 

5« All mixtures of gases are ' . 

(a) suspensions (b) colloidal dispersions (c ) electrolytes 
(d) solutions 

6. To determine if a solution is saturated, unsaturated or super- 
saturated • 

(a) heat it (b) stir it Tc) add solvent (d) add solute 
7* Adsorption means the 



(a) concentration of a gas on the Surface of a gas 

(b) concentration of a liquid on a gas 

(c) concentration of a gas, liquid or solid on a gas 

(d) concentration of a gas, liquis or solid on a solid or 
liquid 

8. Molality means the concentration of a solution expressed in 
• 

(a) grams of solute per 1,000 grams of solvent 

(b) moles of solute per 1,000 grams of solvent 

(c) gr.^ms or solute per 100 grams of solvent 

(d) moles of solute per 100 grams of solvent 

9. Normality means the concentration of 

(a) a solid in a liquid measured in liters 

(b) a solution expressed in liters 

(c) a solution expressed in gram equivalents of solute per 
liter of solution 

(d) a solution expressed in gram equivalent of solvent per 
liter of solution 

10. The exaiaple of a suspension that does not exist is 

(a) liquid in a gas 

(b) gas in a liquid 

(c) gas in a solid 

(d) gas in a gas 
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Self Evaluation (con't from p, 6) 



GOAL II. 1. The solubility of solids depends upon all of these except 

II (a) nature of the solid 

(b) solvent used 

(c) temperature 

(d) pressure 

2. As the pressure increases, the solubility of gases ' 

(a ) increasGS 

(b) decreases 

( c ) remains the s ame 

( d ) va ri e s rand omly 

3« Increasing the temperature causes the solubility of gases in 
water to , • 

(a) increase slightly 

(b) decrease 

(c) remain the same 

(d) increase t^reatlj 

Lowering the temperature of a saturated solution of sugar in 
water causes • 

(a) sugar crystals to separa-te from the solution more slowly 
than the solid crystals dissolve 

(b) sugar crystals to separate from the solution faster than 
the solid crystals dissolve' 

(c) solid crystals to dissolve more rapidly 

(d) sugar crystals to separate more slowly 

5- Gases are -nost soluble in water at • 

(a) high temperature low pressure 

(b) low pressure, low temperature 

(c) lov/ temperature, higTj priessure 

(d) high pressure, high temperature 

6. Most solids have positive heats of solution and • 

(a) are more soluble in cold water 

(b) give off heat ^^^hen dissolved 

(c) are more soluble in hot water 

(d) are more ordered in solution than as solids 



III* 1. The number of phases in a colloidal suspension is at least 

GOAL (a) 1 *(b) 2 (c) 3 ik) k 

III 

2. The range of particle size in a colloidal state is from 

(a) to 10 

(b) 10 A^ to 1,000 aO 

(c) 100 A^ to 1,000 AO 

(d) 1 AO to 10,000 aO 
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Self Evaluation (con't frora p. 7) 



3p a colloidal suspension may be prepared by in>xing water with 



(a) gelatin 

(b) dextrose 

(c) sugar 

(d) table salt 

ij.. In a colloidal suspension, the <3iapersing mediiui . 

(a) must be a liquid 

(b) may be a solid 

(c) cannot be a gas 

(d) is always a solution 

5. The scattering of light by a colloidal dispersion, when light 
is pai:^3d through it in a dark room illustrates ^ . 

(a) dialysis 

(b ) electrophoresis 

(c) Brownian Movement 

(d) Tyndall effect 

6. Brovmian movement is an indication that colloidal particles 
are 

(a) attracted to ions 

(b) b6nibarded by mblec\;Ll:as 

(c) struck by light 

(d) activated by heat 



GOAL 
IV 



IV. Complete on the types of solutions 

Solute Solvent 



Example 



1. 
2. 

3. 

5. 
6. 

7. 
8. 
9. 



GOAL 
• V 



V. A. Give the two colloidal dispersions for the following: 
a. fog 



b. Jelly 

c . may onnaise 

d. whipped cream 

e. ivory soap 

f. smoke 



B. Explain saturated solution in terms of solution equilibrium, 



ERIC 
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GOAL 

VI 
VII 



Self Evaluation (con't from p. 0) 

VI. A. State 3 ways to condensate solute particles to colloidal 
size. 

(a) : 

(b) , 

(c) ' 



B. Give the k general methods of getting particles to colloidal 
si^o. 

(a) 



(b) 
(c) 
(d) 



GOAL VII. Select the letter of the correct answer. 
VI 

VII 1. The milky colloid latex obtained from the rubber tree is 

coagulated by adding , 

(a) nitric acid 

(b) ammonia 

(c) additional latex. 

(d) acetic acid 



is added to the suspension, 



2. In order to precipitate soap 

(a) ammoniuni chloride 

(b) sodium chloride 

(c) sodim hydroxide 

(d) ammonium hydroxide- 

3« ^/ftien hydrogen peroxide is added to a water solution of hydro- 
gen sulfide, sulfur precipatates out and is a colloid because 



(a) it passes through filter paper 

(b) it does not pasa through the filter paper 

(c) it settles to the bottom 

(d) it rises to the top 

I 

Suspensoids that have water as the suspending medium are 
called # 

(a) organosols 

(b) hydrosola 

(c) aerosols 

(d) germisols 



ERLC 
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Self Evaluation (con't from p. ^ ) 

5. Aerosols are suspensions v;hich have for the dispersing 
medium 

(a) a liquid 

(b) a semi-solid 

(c) a hydros ol 

(d) a gas 



6. The solvation of emulsoids accounts for 

(a) change in viscosity 

(b) change in temperature 

(c) change in hydration 

(d) change in pressure 

7. The example that is not a gel is 

(a) gelatin 

(b) dynamite 

(c) film 

(d) pectin 



8. Most emulsoids are characteristically 

(a) organic materials 

(b) positively charged 

(c ) irreversible 

(d) easily precipitated by electrolytes 



ERLC 



10 



I? 

M 
m 

oof 

• I 

i 

m 

i i 



L 




EARNING 

C T I V I T Y 

A C K A G E 



A 



IONIZATION 



p 




+ H°xOo 

' ox 

H 



REVIKM> 



I/) 



us DEPARTMENT OF HEALTW. 
EDUCATION S. WELFARE 
NATIONAL INSTITUTE OF 
eOUCATION 

TM.S nOCV:VENT m.vS hFFS Wl 
DuCfD f.:X.-.C TlY ^^;".V'^l 

STM^-D DO NOT ^^E^f^^---"'^:,^ 



P WO 

I O I 
QMS 

r. o' 



^ + 






H 



Chemistry j 



LAP NUMBE-i 
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RATIONALE (REASON VffiY) 




Svante August Arrhenius 
(1859-1927 j 

5vante .^rrhenius -.-ron a nobfcl prire for his theory of 
Ionization ;jhich eniianced the study of -.olutions of acids 
and baoes. His theory r,ho"ed that solutions containing 
acids or base 3 conducted :\n electric current by releasing 
charged particles upon being dissolved. 

Your next lap v;ill be on Acids, Base:-; and Salts. Your 
understanding of acidic 3nd basic properties v/ill be made 
easier frora studying ioni^.Ttiou. 



ERIC 



BZHAVIOIiAL OBJECTIVES ; 

After coiupleting your program of ntudy, you will be able to 
demonstrate your knov;ledse of the folloAdng' ob'jectives on a progress 
and/or a Lap test unless specified otherwise, 

I. Define and give examples of the following: 



1. 


Ionization Theory 


2. 


Electrolyte 


3. 


None 1 ectrolyte 


k. 


Hydroniuiii ion 


5. 


Spectator ion 


6. 


Anion 


7. 


Cation 




Electrolysis 



II. Be able to predict whether substances are strong electrolytes i 
weak electrolytes, or nonelectrolytes baoed upon your study of 
ionization. 

III. Demonstrate your understanding of hydration of ions by comparing 
the dissociation process with the ionization process. 
IV. Be' able to list and discuss the factors that affect the degree of 
ionization 

V. Draw a diagrara of an eloctroly^rjis apparatus, label the anods, c-..- 
thode and indicate the anions and cations • 
VI. VJrite ionizration equations for nolecular substances in v^ater and 
tell the cormrion ion of each. 



ERIC 



ACTIVITIES 



I. References: 

1. "Modern Chemistry" - Holt - pp. 202-215 

2. "Concepts in Chemistry" - Harcourt 

pp. 260-262 (Ionic Equations) 
pp. 206-210 
pp. 213-219 

pp. 2OI4 (Ionization Theory) 

3. "Chemistry" - Prentice-Hall - pp. 290-291 

1+. "Chemical Systems" - McGrav;-Hill - pp. I3I, 12, ^I+S, li;^ 

5. "Fundamental Concepts" - Ansco - pp. 8?, 335-336 (Electrolysis) 

pp. IjQ, 26$ (weak and strong 

electrolytes) 

pp. 180 (spectator ions) 

pp. 277-278 (reactions) 

II. Problems: 

1. Laboratory Kanual - pp. I|7-U8 - Sxercisu 13 - Ionization 

2. Modern Chemistry Test - work on paper to hand in the following 

on page 211^. Question 2, 3$ kf 19, 22 

III» Experiments - Laboratory Manual - pp. 2i|l-2l},2, #^1 

pp. 2k3-2hh, {th^ 

IV. Magazine: 

"Chemistry" - September I97I - pg. 26 - "An Ion - Exchange Fable" 

by Rita Ho 



V/ork Sheet to be handed in after completing your behavioral objectives. 

Using a separate sheet of paper, write the answer? to the follow- 
ing questions. VJrite complete, balanced equations for the reactions 
in questions one through six. In questions one to three write equa- 
tions according to the example. 

Dissociation of sodium chloride Ka"^ CT ) Na"^ + CT 

1. Dissociation of Copper II Nitrate 

2. Dissociation of Iron III Sulfate 
35 Dissociation of calcium bromide 
Ij.. Ionization of ^Jater 

5. Production of hydronium ion by complete ionization of sulfuric 
acid 

6. Ionization of the empirical form of aluminxjim chloride in ^^rater 

•5:- Explain briefly. 

?• Liquid hydrogen chloride doesn't conduct electricity but hy- 
drochloric acid does. 

8. Give tv;o methods of experimentally measuring the apparent de- 
gree of ionizationi 

9. vVater is a polar molecule* 

10. One class of electrolytes consists of. compounds which because 
of their structure and nature should be 100;;;^ ionized in solu- 
tion. Hoxvjrever, experimental results indicate a degree of ioni- 
zation less than 100,:^. 
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Self -Evaluation 

Complete the blanks . 

!• The "Theory of Ionization" was first proposed by • 

2. A substance whose water solution will conduct electricity " is 
called . 

3. An atom or group of atoms that carries an electric charge is 
called . 

I4. A water solution of a substance that doesn*t appreciably conduct 

electricity is . 

5- A hydrated proton is called 

6. An ion in a reaction system vrhich takes no part in the chemiciil 
action is . 

7. An ion that is negative is 

8. An ion attracted to the cathode of an electrolytic cell is 



9. The using of electricity to separate compounds into simpler 
substances is . ^. 

A. In the space at the right tell v/hether the following are elec- 
trolytes or non electrolytes. 

1# pure water 

2. Ethanol 

3. Sulfuric acid 

1|. Sugar (Sucrose) 

5« Sodium hydroxide 

6. Glycerol 

B. Tell whether each of the following is a strong or^ weak electro- 
lyte. 1. Na2S0|^ 

2. NaOH 



3elf -Evaluation (con't frora p. Ij.) 

H2S0^ 



III 



GOAL 
III 



IV, 



ERIC 



5. K C2 O2 

Select the letter of the correct answer. 

1. The addition of water to a solid ionic electrolyte, results in 
. (a) dissociation (b) ionization (c) polarization 

(d) electron loss 

2. The ntimber of moles of ions produced by the dissociation of one 
mole of Cr2(30|^)3 is . (a) 1 (b) 2 (c) 5 (d) 1? 

3* Ionic compounds will conduct an electric current when they are 

. . (a) solidified (b) melted (c) frozen (d) dehydrated 

Solutions of weak electrolytes are largely . (a) atomic 



(b) molecular (c) ionic (d) dilute 
5« The extent of the ionization of water is 



(a) slight 



(b) zerc (c) great (d) dependent on the amount of solute 

6. Solutions of strong electrolytes are predominantly . 

(a) atomic (b) molecular (c) ionic (d) macromolecular 
List the five factors affect the degree of ionization of a solution. 

a. . b. 

c. d. 

e. I 

Label .this electrolysis atjparatus . 

1. 

2. 

3. 




Self -Evaluation (con't from p. $) 
VI. In the space at the right, vjrite the ionic equations for bhe 

dissociation of the electrovalent substances in water solutions. 



1. Na'*'Cl" 

2. S~Oi^ 

3. Zn (NO"^)^ 

5. Li^Gl ^ 



I 
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Advanced Study 

I. A concentrated solution of a vjeak electrolyte differs markedly 
from a dilute solution of a strong electrolyte. Using ammonium 
hydroxide and sodium hydroxide as an example, explain the reasons 
for conductivity. 

II. '.'vTiether sulfuric acid or sodium hydroxide is used as the electro- 
lyte in the electrolysis of water, the reaction is essentially the 
same and results in tvrice as much hydrogen as oxygen. Explain vjhy 
the results are independent of the electrolyte. 

III. Arrange the follovjing molecules in order of decreasing ionic charac- 
ter. PH3, MH^, AlBr^, Rb Gl, CaS, MgO, GaSe, KGl, MaJ, ICl. 

IV. Represent pictorially the orientation of the anions surrounding 
one cation in each of the follovjing: Li F, LiBr, KP, KBr. 
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CHEMISTRY I 



LAP NUMBER 



28 
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I 



32372 



RATIONALE 



In previous Laps we touched briefly on the pre- 
paration and properties of two classes of solutions 
of great importance - acids and bases • Their unique 
behavior can best be explained by applying your knowl- 
edge acquired by studying your Lap on Ionization^ 
Acids have quite a dubious reputation, but their bark 
is worse than their bite. Everyone knows that acids 
must be handled with care, yet oranges contain two 
types of acids that are so weak they could be used to 
make an eyewash. IVhy are some acids tame and others 
dangerous ? 

It's all a matter of equilibrium. 



RESOT^RCES 



A. Books 

1. "Modern Chemistry" - Holt, Rinehart, Winston - 
pp. 216-250 

2. "Concepts in Chemistry" - Harcr/Art, Brace - 
pp. 241-258 

3. "Chemistry" - Silver Biirdett - 
pp. 336-351+ 

1;. "General Chemistry" - Selwood - 
pp. 229-238 

5. "Chemistry" - Prentice Hall - 
pp. 297, 302, 305, 312 

B. Paperback 

1. "Solving Prob?-eras in Chemistry" - Merrill - 
pp. 193-195 

2. "General Chemistry Workbook" - Pierce and Smith - 
pp. 51-53, 56, 55, 57 

Experiments : 

"Exercises and Experiments in Ghemistry" - Metcalfe, 
Williamsj, Caska 
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Resources con't 



III. Filria trips 

EB 10818 Titration 

500 - (a) Acids and Bases 

(b) Chemistry of Sulfuric Acid 

IV. Trangparencies 

Fyegate 
f?40-003-23 

Normal and Molar Solutions 

51^0-003-24 
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ACTIVITIES 
To be completed by all students. 

!• Laboratory Manual - Exercise li; - pp. 14-9-52 

"Exercises and Experiments In Chemistry" 

(Hand this in after completing the Lap 
before you take the Lap Test) 

II, Write on paper the answers to the following questions 
to be handed in, 

"Modern Chemistry" - pp. 21^7-^2^3 
Questions !+, ^, 9, 2lj,, 30 

III. Solve these problems - pg. 2,^9 in ^"l^odern Chemistry" 
Problems 1 and 2. 

IV. Be certain to learn 

1. six general ways to prepare acids + examples 

2. five general ways to prepare bases + examples 

3. five general ways to prepare salts examples 
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Self -Evaluation 
Acids, Bases and Salts - Lap 28 



Supply the v;ord that best completes the definition. 

1# The process of combining of a solution of unknom concentra- 
tration with a solution of knovm concentration 



2. The characteristic of an hydroxide or carbonate of a Group I 
metal . 



3* The structure formed when a base acquires a proton. 



The concentration of a solution expressed in moles of solute 
per liter of solution 

5» The concentration of a solution expressed in gram-equivalents 
of solute per liter of solution 

6, Capable of acting either as an acid or as a 'base 



7* The hydron* "^m ion index 

8, The resultant when an acid donates a proton 



9« A solution of 0 H ions formed when an oxide reacts with 
water 



10* The resultant of removing water from an acid 



11. The stronger an acid, the weaker its conjugate base; and the 
stronger a base, the weaker its conjugate base 



12. A complex organic substance having the ability to change 
color at a neutral point ^ 

II, Select the correct letter: 

!• The most common base is the (a) hydrogen ion (b) hydronium 
ion (c) hydroxide ion (d) ammonium ion 

2c A compound formed by a positive metallic ion and a negative 
ion, other than hydroxide, is a (n) (a) aci-d (b) base 
( c ) salt ( d ) sugar ' 



I, 



GOAL 
I 




^ (con't) 



Self -Evaluation con't 



3« A base is a(n) (a) proton donor (b) proton acceptor 
(c) electron donor (d) electron acceptor 



III 
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li* The compound formed vjhen an active metal replaces the hydro- 
gen of an acid is (a) a hydride (b) a base (c) a salt 
Td) an anhydride 

3'* In an acid solution, litmus paper will be (a) red (b) blue 
( c ) purple ( d) colorless 

6, A salt can be formed by the reaction between each of the 
following except (a) a metallic oxide and an acid (b) an 
acid and a base (c) an active and an inactive metal (d) 
a metal and a non-matal 



III. Complete the following on the characteristics of salts. 

GOAL 1. The general kind of ions found in salts are 

II 

2. All true salts are v/hat kind of compounds? 



3* All true salts in the solid state have what form of crystals? 



ij.* '.Vhat kind of substance are all true salts? 
IV. A. Select the correct letter: 
GOAL 1. VJater is an acid when it dissolves in (a) NH^ (b) H^SO 



3 ^ ' 2 k 



(c) HCl (d) CH^CH 



2. A hydrated proton is called the (a) hydronium Ion (b) hydro- 
' xlde Ion (c) douteriiom ion (d) hyperlon 

3^ One compoiind formed when the oxide of a metal reacts with an 
acid is (a) a base (b) another acid (c) a salt (d) an acid 
anhydride _ 

h* In reacting with HNO3, water acts as a(n) (a) acid (b) base 
( c ) s al t ( d ) anhy drl de 

l#ien an acid reacts with a base, what is fomed? (a) a salt 
(b) water (c) salt and water (dj a salt and an acid ____ 
6. Acids react vjith certa5n metals foiTning (a) hydrogen a base 
(b) hydrogen + a salt (c) hydronium + a base (d) hydronium 
+ hydrogen 

6 (con't) 



Self-Evaluation con't 



?• A base is composed cf (a) positive hydrogen ions combined 
with negative non-metallic ions (b) negative hydroxide ions 
and metallic positive .ions (c) negative oxygen ions and nega- 
tive non metallic ions (d) positive hydrogen ions combined 
with metallic ions ^ 

8. Acids (a) release hydrogen ions or form hydrogen ions 

(b) release hydroniiim ions or form hydrogen ions (c) re- 
lease hydroniiOT ions (d) form hydrogen ions 



B« Give the formula and name of the salts formed by the follow- 
ing reactions: 

1. Sodim hydroxide and phosphoric acid 



2. Potassium hydroxide and hydrochloric acid 



3. Lithium hydroxide and silicic acid 
V« A. Name the following acids. 



GOAL 1. HBr 

IV 

2, H^SO 



3. HNO^^ 
5. HC10|^ 



Name the following bases • 
1. CO (OH). 



2 

2. Sn (OH)^ 

3. Ca (OH)^ 



Co Name the following salts 
1. SrCO, 



3 

2. KBr 
3o Sb2S^ 

erIc 
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Self -Evaluation con't 

VI, Which of the following salts are soluble, and v/hich are in- 
soluble in water? 

1. NaCl . 



2. GaCO^ 

3. BASO^ 



5. Ag^SO. 



6. CuS 



711. !♦ WxSit indicator is the best to use on a strong acid and 
a strong hydroxide? 



GOAL 

VI 2, VJhat other indicator may be used on a strong acid and 
a strong hydroxide? 



3» VJhat indicator is best used x^ith a weak acid and a strong 
hy dr oxi d e ? 

1-vhat indicator is used with a strong acid and weak hydro- 
xide that has a pH of less than 7? 

VIII. Write general ways to form an acid. 

GOAL a. 

III 

b. 



c- 
d. 
eo 
f . 



